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Correlation between urban construction and urban heat island.
A case study in Kaizhou District, Chongqing
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Abstract: Urban construction was an important driving factor result in the urban heat island. In order to
reveal the relationships between urban construction and urban heat island, taking Kaizhou District, as an
example, land surface temperatures (LST) and urban construction index were extracted using ArcGIS

spatial analysis tools, and the relationship between the two was analyzed in SPSS on three spatial scales:
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land patch, regular grid and building lot. The results showed that LST varied greatly from land use type,
and the correlations between LST and urban construction index were different among three scales. On land
patch scale, there were significantly negative correlations between LLST and greening ratio (GR), floor area
ratio (FAR) and building density (BD) respectively and there were significantly positive correlations
between LST and building bottom area (BBA) and total construction area (TCA) respectively. On regular
grid scales, the correlations between LST and urban construction index increased along with the increase of
grid area, and almost all correlation coefficients reached maximum values on the 840-meter grid scale. The
LST was negatively correlated with GR and was positively correlated with BD and FAR respectively. Then
the multiple regression model was established between LST and BD and GR. On building lot scale, there
were significantly positive correlations between LST and BD and FAR respectively. However, there were
significantly negative correlations between LST and building floors (BF) and strong positive correlations
between LST and TCA. Although, urban construction index had great influence on urban heat island, not
all urban construction index were positively correlated with LST. The results implied that urban heat island
intensity and its spatial distribute were also affected by other various factors including topography, local
climate, urban morphology, designated function of city, urban transportation and building material and
color. Furthermore, the impact of various factors on urban heat island may be a nonlinear complicated and
dynamic process.
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Fig. 1 Location of the study area
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Fig. 2 Land surface temperature (LST) in the study area

1202 BB GT loT  B0R BE R LA ik
T HE G Bl R A Y Hb SR s R R A A
Mo RN EEIE . FIJH ArcGIS 10. 24K
T 2 e PR J&1 B A 410 BT B2 BRIk s A5 L R
AR FH A5 2, e 1 FH b P 1) 22 300 0 82 4 A L £
&SR X (Building Bottom Area, BBA) ., M
S FH ( Total Construction Areas, TCA) ., & fH &
(Floor Area Ratio, FAR). & % % & (Building
Density, BD) . %%tk 3 (Greening Ratio, GR) . # #
5 Ji (Building Height., BH) il 8 5 /2 %% (Building
Floors, BF) %,
1.3 MRFE

5 AR D& SR ZUAE R oy B T



%54

RS E RTARRELS R B ER

VAE R TR I MN R 141

b bt e A D) P A% A R BE B A 3 2 ) RUBE (&
3, FIH ArcGIS 10. 2 2 HU AR R 5 LST #E 4,
SRJE 1E SPSS o i A7 Hi 4l AH OC 14 23 A 48 8 A B o
JEAEPR S LST Z 8 i A O PE B W 25 1 40 Al i
SRR LST B2 ma AL

T b b B R b 4R IROUR T R 0 B AL £
$5 P HePE T \BD . BBA .FAR ,.GR %, i T3k it/
b HR R R 43 H A AR SR N Sy 0P L R T AR R
BT s e, R R A RRAEAEE R 22 . T
NI TR N R PR ER R 5 5 a7 AN ()R U)o s RO 2
EoRG B RIE S LST Z M A H LK R,
FAL b IR T A 5 B R R B P AR A )
BEAEYE . AN, TO IR S D i B RUBE 4 2 DR 0
RIS ) RUBE Bk GE T B o0 N I {5 5T e b B Y
() Z2 A A S IR G5 B 2 X g8 i 45 i iR
Ksgm . b, NS BE S RO 48340 #r LST
SR M A R IR i — P BRI ST
HIT TR G Y IR R S LST Z (]
(1 BLSE 56 2. 8 s 1 o B 6 IR T AR B 1 5Tk
YEH.

5

h ¢ a8 N = [ 9
(a) FMBIRUE (b)) IIMRRE (o) BHBEIRE
B3 MRARE
Fig. 3 Three spatial scales in this study
2 HREHSH

2.1 ETHBRRENST

SR T N E S 31 = N A g
Sl Tt b e T Y B TR AR H A SIS R AT BT L
FR/NARBEA G L, H i H a8 e E R R
BT AN Y LST 530 L B n B2 Z R E R .
2.1.1 AL LST 2% 2 Sl bk
JoT 2 PR s b e P 5 R AT B A
RZ—. BT FPRZEEY LSTHEMNREHLE
Y K KM T LST AR 2R (E O, 1k
IR )2 1 E KW T A8 SN K
T TR B B (41,84 C) 5T i A B 2Rl
TR L HOF PR (38,67 O) ALK THAE

RN ES S DA NS 5 S vy S TRR TN R S N OF Y 2 (B
FHEL A AR g 1 A 30 338 9 SR R 2 Y A
PR AL 36.6 O RAE. i FREAEMBKEZ A
B G %, LST (36, 97 O MR8 K. &
FH Ml 9T 258 B 1 25 R L B0 R M i O 25 ik
(1.79 C) G T 7 M N EKET #8105 A &K
AR 2 SR B K AR B X
BEARH A, RET JRHE LST 225 0 3% k2
Bl A HL LST 725 (1. 39 O, i k£ 4 F
WA S R AR AT BOSE 2 ), LST 37 0A % 5%
S SR EE R WK . AN TR A 3k T b L, B R
IFi) ) A AR B8 400 1oy s e — 28 Rt P J5 L P ) T B
AERE O L X LST A 48K 500 .

36.97

BN BRRBE hUNE TN W AREGH S R
i A 5

B4 TERAMBFTHLST
Fig. 4 Mean land surface temperature

of each main land use type

2.1.2 #XBEALST a4 K T
MBS EE R 1, LST 58 %o B 4% f6 1y
BHEEMENE, hFabh e B A 8RR
BIRE, S LR 5 LST Z A B b G 5m BEAH C. SR
1M s FAR 1 BD 1F o i 2 i 5 0 B (0 SR 2 i 46 A, 5
LST Z (Al 2 B89 1 A G R R XG5 5
NATTH RS2 R AAF . DR 78 e B4 T A
B3| Oke 88 A XT3 48 (9 0F9E, — BB 244
AT Sl T A B 110 32 ke R A e, A B 1 B S T T
B AE N TR AR R K DX 4T A R
F.OMAET P gt &k B, FAR Al BD Jf9E 5
LST MIEA XK &R . F5% FL.FAR # BD #yit8#K
S b R TR T 3 T A A P b ) b B R o 2
T bl R T A A SRR A R B O S
R 3 TE A0 At % IR ) 45 2 Rl R JLF 98 4 e
BREWE R AER PSSR i, F e 5



142 + REHR YL KB LTE

% 38 &

T8 A58 42 AH [R] 7Y A~ Hb B, 2 ) XA AS ]S AT Y
FAR #1 BD Al REA ALK 22 5 N 28 175 LST 1y
AR . WFFEIX N R 2 #B 2 P IR 2 4 30, AH G
WEoE 2B K2 = % B T LB R4t T o 2 i 1
25 ) DA B S SRR 52 KR/ 1% )2 8 3T 422 Uiy
KPR G, )2 w2 A A S BOh
FA TR 5 2 S Z (25 5 TE e 43 35, A F)
TR A g 38 B 3 SR R AR . A U AR
R A SR T AR SR 3 T N KT BT £ 0 ) L SR IR
e, AP R S i B AN 38 K THT 1 B B8 v s PR JER A 58
oo FAg T 5 | RS 17 b 22 UL B R 0 L 5 AR 2 F ST 4G
*ﬁlm:c

F1 HMPANBEERES LSTZENHEXERY
Table 1 Correlation coefficients between urban

construction index and LST on land patch scale

BURER

Hi e GR FAR BD BBA TCA
i

375 —0.432" —0.188" —0.174™ 0.175" 0.172>
B
Ja 4

198 —0.420* —0.232" —0.334" 0.366" 0.342"
B
(54

43 —0.247 —0.171  0.202  0.174  0.070
Ho B

7 : * * Correlation is significant at the 0. 01 level (2-tailed),

B AR U AT M B, G R AR AR S
LST (AR &, 45 R SR Gt iy 45 R — 5, LST
5 GR.FAR fil BD Z [a] ¥ 2 8 8 ZF M6, 5
BBA Fil TCA Z[n] ¥ 5 30 & 25 19 IE A0 OC, 5 B A
B Geilt 45 A —3. BT GR 5 LST Z [H 1)
SRR A W 35 0 BORH DG A, HC Al Y A 180 5 B 4R AR S
LST Z [ WA R B0 B 3% m B AR TH
Hoohn o JEAEAE A T 0 e 2 R 2 — L b i
FUTE S i s r 5 FL E e K. 5 LST Z )
M Bk SRS THEs R — 8, A TR
Hu A A3 AR LA — 1 k0 AR A
b B R /N R LA A A R LA AT Y — Bt
U, HEBESR B S LST MGt T Rk A 6. i
XoF il L gE it R B, A5 IR R R bR 5 LST Z
V] 5 A 3 1 A 56 M L 3% AT BB 2% T L b b B R
3 B FL AV o B S R T R Ml 2 R RN R A XA
AN TF) AN T ol T G A A s B 2 SR R 3K

G BRA BEE . B TESRN Ay B WE E %
M), 55 T M B e T A dE R R BE AR AR 5 LST Z (] (1 4H
KA A B %, FAR 5 LST X [a] & 25 (1) 7 4
KMEME AR RS . DR, Sk T 3l s 0N il B ) o A
Shy A 1 5 o 2 At PR R ) R s A Al B AT
it o
2.2 ETMEHSH

BT ROE BT AR 3] LST 43 BFA (30 m) L 42 B 30
mX 30 m MA% P LST, Jf 3155 W 25 4 i) TCA,
BBA (GR., PR g 570 1 B/ I A% 1T BRUAS B FAR, A
Fe LS T REL/ O A T RS B R AS N BD, 7E AR R
JE b A A% I T AR T A PRI B R
FAR fil TCA Z[a].BD fil BBA Z A 3¢ Rt B A
L B R PT LST 5 FAR.BD 2 (8] (19 4
SR,
2.2.1 30 m MARASH 30 m WSS,
A7 372 XMHEA L LST 5 g A A8 Z 1] (19 A1 DG 1% &
Bor= —0.444(p=<C0. 01) , AHXS T H HL 58 11 i A0 ¢
P A —E I, T LST 55 #5025 % 19 A ¢
AHr=0.073(p<C0.01) FHRIHK r=—0.042(p<<
0. 0D Z [ A G M G R B4R W3 (A AH G AR FE R
55 . X UL R A% U 2E AT 8008 SR A L i 52 BE ORE A
—E N REZE TP, A R TR UEE A 1 % 0
PESHERE . HIEFRoCH 30 m MAS RAE TR
BESE /N S N S AS S8 3 I SR R Z Y
23 (0] [ A Q38007 o A7 A 33k 28 IR 28 6] 48 11 45 S 1 5
i) AN AY RE B o SRy b i — 25 3 DR R A T AR A 2 )
¥ ROEE 7 5 AT e it o3 # .
2.2.2 MBREFIN>H S BAELHRK
SR He B 120 mo Ay RUEE ) B 32 0 38 i 09 A RUJEE
TE R 1L AN ROBE e 91 2E B AN RUBE b 3030 el ot B 4
P 4 B0 LST ~F ¥ {8, 15 2 A0 G P45 R an )&l 5,
LST 545 #1558 i 48 A5 2 (8] 19 AH OC 1 Bl R A A%
F18y L 18 00 T 36 4 4 98 9 A 840 m 35 B B R AE L A
AR 7 372 %30 m) FREFE] 7 X7 (2 120 m),
HIGHA M 1560 m JFIRA A B E . XA
fha 320, B Landsat #F 58 3% 17 349 5% % #4035
iR, 840 m ] REAE — AR AR R

T A B R 50 v, BD A LST 9 A0 G &
Bode KA K r=0.684(p<<0.01) ,FAR F1 LST %
PRI KE N r=0.630(p<<0.01),3 H BD 5
LST Z[Hl B AH & RERA R T FAR 5 LST Z [y



%54

RS E RTARRELS R B ER

VAE R TR I MN R 143

- T T T T T T T T T T ]
30 120 240 360 480 600 720 840 960 1080 1560 2 120

| P 5 )R BE /m
-0.6 'w
-0.8 :

o BD — FAR— GR o B¥ o RE¥
BsS5 MigREFYLLST5=2iEE
Bz EREXRHEL

Fig. 5 Trend of correlation coefficients between urban

construction index and LST on regular grid scale series
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